Abstract.-A temperature gradient applied to a superconductor produces a current of quasiparticle excitationswhich is accompanied by a counter-flow of superfluid current. Solutions of the quasiparticle kinetic equation in the pr6sence of this superfluid current show the existence of a branch imbalance in the quasiparticle excitation spectrum which is of order v and which contributes to the quasiparticle current a term of order v -A temperature gradient applied to a bulk iso-
tropic superconductor will produce a current of now where equilibrium quasiparticle excitations 5. Because
Sn is always accompanied by a counterflow of super- This branch imbalance /l /, denoted by Q~, is first order in vs and contributes a term to the normal current of order vs2. This branch current may become important near the superconducting transition temperature where vs becomes divergent 121.
In the presence of a uniform superfluid flow the excitation spectrum is given by 131.
In the presence of a temperature gradient Equation where the collision operator has been separated into a quasiparticle impurity operator and a quasiparticle-phonon operator.
The expression for the total current density + J (i.e., that carried by the quasiparticles and by the condensate) is
where
where Ek is the equilibrium excitation energy /2(1 +Sk/Ek) ; vk2 ='/~(I-E~/E~).
(10)
and where 5, = ($k12/2m -1.1
(2) Using Equations (5) and (IO), Equation (9) can be ( 1 2) k This term produces a current whenever a branch imbalance exist in the superconductor.
-+
If v is assumed to be small enough to satis-P v F S fy the condition ( p ) < < l, the left hand side of A -+ Equation (8) In Equation (15) 
